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Neuromyelitis Optica associated with Myastenia Gravis: A Case Report
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Abstract

Neuromyelitis optica (NMO, Devic syndrome) is an inflammatory, dem-
yelinating central nervous system disorder typically associated with optic 
neuritis and transverse myelitis involving three or more segments in the 
spinal cord. Myasthenia Gravis (MG) is an autoimmune disease charac-
terized by weakness in fatiguing muscles due to impaired neuromuscular 
transmission. NMO can coexist with autoimmune diseases, and its associ-
ation with myasthenia gravis is common. Studies in existing patients with 
both NMO and MG support that MG symptoms often appear earlier and 
tend to be milder. Here, we present a case of a 45-year-old woman with 
concurrent NMO and MG, aligning with findings from previous studies.
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Introduction
 Neuromyelitis optica (NMO, Devic syndro-
me) is an inflammatory, demyelinating central ner-
vous system disorder typically associated with op-
tic neuritis and transverse myelitis involving three 
or more segments in the spinal cord. Despite being 
recurrent, it differs from Multiple Sclerosis in its 
more severe course, less involvement of the brain, 
and association with a longitudinally extensive lesi-
on in the spinal cord. Additionally, NMO is linked 
to the serum autoantibody NMO-IgG, targeting aqu-
aporin-4, and is recurrent in over 90% of patients.1 

Pathophysiology: Aquaporin-4 immunoglobulin-G 
(IgG) is thought to bind to aquaporin-4 on astrocytes, 
leading to complement-dependent cytotoxicity, whi-
ch in turn results in leukocyte infiltration, cytokine 
release, and disruption of the blood-brain barrier.2 

These initial events contribute to oligodendrocyte de-
ath, myelin loss, neuronal death, and consequently, 
clinical neurological impairment. Especially in re-
gions where aquaporin-4 expression is high, such as 
the optic nerve and spinal cord, these autoantibodies 
cause damage and inflammation, leading to blind-
ness, paralysis, and chronic disability.3 Myasthenia 
Gravis (MG), on the other hand, is an autoimmune 
disease characterized by weakness in fatiguing musc-
les due to impaired neuromuscular transmission.4 

NMO can coexist with autoimmune diseases, and 
the association with myasthenia gravis is common. 
Autoimmune myasthenia gravis is 100 times more 
common in patients with NMO compared to the ge-
neral population (2% vs. 0.02%).5 A case is presen-
ted where MG symptoms were milder than NMO 
symptoms in cases of coexistence of MG and NMO.

Case
 A 45-year-old female patient presented to the 
neurology clinic with a complaint of decreased visi-
on in the left eye for the last two days. In her me-
dical history, she reported experiencing weakness 
throughout the body and drooping of the right eyelid 
towards the evening while performing daily activities 
in 2011. Following investigations, she was diagno-
sed with MG based on a positive Anti-Ach receptor 
antibody result. The cranial MRI at that time was 
normal, and repetitive EMG revealed neuromuscular 
junction involvement consistent with the diagnosis, 
along with a positive Anti-Ach receptor antibody in 
blood tests. The patient was started on Pyridostigmi-
ne bromide 60 milligrams (mg) tablet, 360 mg/day, 
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and Azathioprine 25 mg tablet, 75 mg/day during that 
period..Upon further detailing the patient’s history, it 
was found that in 2019, she had a sudden onset of 
complete vision loss in the right eye and balance dis-
turbance. The family history of the patient was unre-
markable. Neurological examination revealed ptosis 
in the right eye and increased deep tendon reflexes. A 
relative afferent pupillary defect was diminished on 
the right side. Examination of the fundus of the eye 
revealed a pale right optic disc and a slightly swollen 
left optic disc. The patient’s visual acuity was mea-
sured at counting fingers from 30 centimeters in the 
left eye, while it was measured as 20/20 in the right 
eye. There was concentric narrowing in the arcuate 
region of the left eye’s visual field. The patient was 
classified as Class 1 in the Myasthenia Gravis Foun-
dation of America (MGFA) classification.For cent-
ral pathologies, cranial, cervical, and orbital MRIs 
were performed. Orbital MRI, after intravenous 
contrast injection, revealed contrast enhancement 
in both the right and left optic nerves (Figure-1). 
Cranial and spinal imaging were unremarkable.

Figure-1: A: The patient's T2 sequence contrast-en-
hanced orbital MRI imaging shows bilateral contrast 
uptake in the optic nerve in the transverse section, 
suggesting the presence of optic neuritis with some 
degree of uncertainty indicated by the question 
mark.
B,C,D: The patient's T2 sequence contrast-enhanced 
brain MRI and cervical MRI images were obtained. 
No neuropathological findings were detected.
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 Considering the patient’s history of bilateral 
vision loss at different times, a possible coexistence 
of demyelinating disease and MG was considered. 
Vasculitic, infectious, and paraneoplastic markers 
were found to be negative. Oligoclonal band and 
NMO-MOG antibodies were requested. The Aqu-
aporin-4 receptor result was reported positive. Our 
patient met the diagnostic criteria for NMO with the 
positivity of one of the absolute criteria (optic neu-
ritis) and the presence of aquaporin-4 antibody po-
sitivity in the serological examination. Additionally, 
contrast enhancement was observed in bilateral optic 
nerves on orbital MRI, serving as supporting eviden-
ce. In the current patient, the coexistence of NMO 
and MG was considered in the context of an acute 
NMO presentation, and the patient was treated with 
1000 mg pulse steroids for 5 days. Oral corticostero-
id treatment was continued as maintenance therapy. 
The patient’s vision complaint partially improved. 
One month after treatment, the patient’s visual acu-
ity in the left eye improved to 20/30, while it rema-
ined normal in the right eye. During the follow-up 
period, there was no worsening of symptoms obser-
ved, and the symptoms of MG were under control.

Discussion
 Myasthenia Gravis (MG) and neuromyelitis 
optica (NMO) are autoimmune disorders mediated 
by humoral immunity targeting acetylcholine recep-
tor (AChR) and aquaporin-4 (AQP4), respectively. 
MG affects the peripheral neuromuscular junction 
(NMJ) outside the central nervous system (CNS), 
while NMO primarily impacts the central nervous 
system. Due to autoimmune channelopathies in both 
the peripheral and central nervous systems, MG and 
NMO share many similarities: they develop based on 
the relationship between genetic factors and environ-
mental influences, both are mediated by T cell-me-
diated, B cell-dependent immunopathology, and are 
influenced by the effects of antibodies and comple-
ment. It is now recognized that complement dysfunc-
tion is central to the pathogenesis. Human leukocyte 
antigen (HLA) genes are associated with these two 
autoimmune diseases in terms of genetic factors. 
Antigen-presenting cells (APCs) and lymphocytes 
demonstrate the importance of specific adaptive au-
toimmune responses in transferring signals from the 
activated innate immune system, contributing to the 
establishment of long-lasting autoimmune memory. 
Epigenetic mechanisms link environmental factors 

and genetics in the disease, including microRNAs, 
DNA methylation, and others.6 When environmental 
factors are evaluated, many such factors, including 
diet, vitamin D, and microbiota, contribute as pre-
disposing factors to the onset and severity of autoim-
mune diseases, or they may exacerbate as triggering 
factors, such as infections, pollutants, and pharma-
cological molecules.7,8 These diseases share some 
common features, including genetic predispositions, 
environmental factors, impaired tolerance, collabora-
tion of T cells and B cells, and T helper cell (Th1/Th2/
Th17) dysregulations, abnormal cytokine, antibody 
secretion, complement activation, among others. 
However, some aspects of the immune mechanisms 
differ. Both targets (AChR and AQP4) are expressed 
in the periphery and CNS, but MG mainly affects the 
NMJ outside the CNS, while NMO affects the cent-
ral nervous system.9 Relationships between NMO 
and other autoimmune diseases exist, with 30% of 
NMO patients having a concurrent autoimmune di-
sease, and 40% having other autoantibodies without 
a distinct accompanying disease.1 Common coexis-
ting diseases with NMO include systemic lupus er-
ythematosus, MG, and antiphospholipid syndrome.10

 The coexistence of MG and NMO among 
these mentioned diseases is of particular interest to 
researchers because it is more frequent than expected 
in the general population.8 In a study of 177 NMO 
patients, 2% had accompanying MG, and 11% had 
AChR antibodies.11 In another study involving 164 
MG patients, 10-15% had CNS involvement resemb-
ling NMO, and half of them had positive AQP4-IgG.12 
The course of MG in the context of this coexistence 
is generally benign, but central nervous system invol-
vement, especially when accompanied by thymomas, 
can be potentially more severe.8,11 In most cases, MG 
symptoms develop before the onset of NMO, and earl-
y-onset AChR-MG is often detected in these patients.8

 Studies support that AQP4-IgG positive 
NMO is more associated with MG, and they ar-
gue that thymectomy may predispose to the deve-
lopment of NMO.13 In this association, since MG 
symptoms typically start first, performing thyme-
ctomy in patients with existing thymic pathology 
may exacerbate NMO symptoms. This situation 
could pose challenges in treatment. Especially in 
MG patients presenting with atypical symptoms, 
the coexistence of NMO should be considered.
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Conclusion
 Neuromyelitis optica and Myasthenia Gravis 
are two diseases that can coexist through autoim-
mune mechanisms. In these patients, MG symptoms 
typically start earlier and have a better prognosis.
 In the presented case, the diagnosis of MG 
was made in 2011 before the diagnosis of NMO, and 
the clinical history of the patient shows a more favo-
rable course for MG, consistent with findings in cli-
nical studies. Following the diagnosis of the disease, 
Azathioprine treatment has been completely disconti-
nued, and the use of Pyridostigmine HCl has been re-
duced from 360 mg/day to 120 mg/day, allowing the 
patient to maintain their daily life. However, it should 
not be forgotten that NMO can have an aggressive 
course, especially in cases of atypical MG symptoms. 
Therefore, this association should be kept in mind.
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